A 51-year-old male presented to the emergency department 4 h after falling off a pushbike onto his right side at 20 km/h. He presented to hospital after initially returning home for a brief period, where he reported symptoms of dizziness and nausea and noticed increased swelling to of right side of his abdomen. Primary assessment was significant for blood pressure of 75/48 mmHg (heart rate 86 bpm), which improved to 105/67 with 1 L intravenous 0.9% saline. Focused abdominal ultrasound showed free fluid in right upper quadrant. Secondary survey identified right chest wall tenderness, right upper quadrant tenderness and distension, and grazes on the abdomen. He proceeded to contrast enhanced computer tomography (CT) that demonstrated haemoperitoneum, grade II splenic laceration [2] , right sixth to eighth rib fractures, and right transverse process fracture of the first lumbar vertebra (Fig. 1) . The patient underwent an emergency trauma laparotomy, that revealed one litre haemoperitoneum, perforated gallbladder with free gallbladder calculi, grade I duodenal haematoma and a grade II splenic laceration. The bleeding was from the gallbladder mucosa and peritoneal covering; the duodenal and splenic injuries were not bleeding. His gallbladder was resected (Fig. 2) , and calculi retrieved. His gallbladder appeared fibrosed, as confirmed on histopathology that showed fibrosis. The duodenum and spleen were managed conservatively. He had an uncomplicated recovery post-operatively, with conservative management of the rib and vertebral fractures, and was discharged home seven days later.
Discussion
Gallbladder rupture following blunt trauma is a rare condition, reported in only 2% of trauma laparotomies for blunt trauma, with isolated gallbladder rupture occurring in under 1% of cases [1] . We present an interesting case of gallbladder rupture due to blunt thoracoabdominal trauma, without other major injury.
Risk factors for gallbladder rupture are related to the mechanism of trauma and gallbladder factors. Gallbladder injuries are far more likely in penetrating trauma than blunt trauma, the former accounting for 90% of gallbladder injuries [3, 4] . In greater than 90% of cases, there is other major intra-abdominal injury, most commonly to liver [4, 5] . In this case, the mechanism of injury was direct blunt trauma, likely from the pushbike handlebar, force applied directly to the gall bladder through the abdominal wall. Other minor abdominal injuries reported, to the spleen and small bowel could also be attributable to the direct blow by the handle bars or the fall itself.
Being a balloon-like structure, the risk of rupture is related to the wall thickness and filling of the gallbladder. The literature describes that a thin-walled gallbladder is more prone to rupture in blunt trauma than a thick-walled fibrosed gallbladder, and a distended post-prandial gallbladder is also more likely to rupture [6] . In this case however, the patient had a fibrosed gallbladder, and it was likely not distended. Alcohol consumption has also been proposed as a risk factor for gallbladder rupture, through increasing sphincter of Oddi tone thus biliary tract pressure [6] , but we do not think it was a factor in this case.
Diagnosis of gallbladder rupture is often missed [6] imaging findings. The spectrum of contrast-enhanced CT findings includes pericholecystic fluid, ill-defined contour of the gallbladder wall, high density intraluminal material (haemorrhage), active contrast extravasation into the lumen, and gallbladder collapse [ 7, 8] .
The addition of delayed post-contrast CT can assist in differentiating traumatic from nontraumatic conditions such as cholelithiasis, which can mimic intra-luminal haemorrhage, as haemorrhage will show an increase in amount of dense fluid or extravasation on the delayed phase [8] . In this case, diagnosis of gallbladder rupture was made intra-operatively, which is the more common situation. In a retrospective review of 45 patients, diagnosis was made on CT in seven and intra-operatively in the remaining 38 patients [4] . In this case, there were findings suggestive of gallbladder rupture on CT, including haematoma within the gallbladder lumen and surrounding the gallbladder, but these findings were appreciated only by the radiologist, not by the emergency physicians or surgeons. This reflects the difficulty of diagnosis, even by experienced doctors in a trauma centre. Nevertheless, the treatment in this case was not delayed, as decision for trauma laparotomy was made based on the positive abdominal ultrasound scan and haemodynamic instability of the patient. The patient underwent cholecystectomy, the gold standard of management for gallbladder rupture [9] .
Conclusion
This case is a rare example of gallbladder rupture without other major injury following blunt thoracoabdominal trauma, and it illustrates the difficulties in diagnosis of this unusual injury. When managed promptly, the outcome of this injury has a good prognosis.
